Background-The occurrence of respiratory symptoms and abnormal lung function in children is known to be influenced by genetic and many environmental factors. The association between specific respiratory symptoms in children of school age and their parents has been examined. Methods-Respiratory symptoms and ventilatory function were recorded for 4549 schoolchildren in Queensland, Australia. Results-The cumulative prevalence of wheezing was 23-1% of 8 year olds and 20-8% of 12 year olds, and the prevalence of wheezing within the previous 12 months was 13-9% and 10-5% respectively. A parental history of asthma or wheeze and hayfever was associated with wheeze in the child, but did not affect either the age of onset or frequency of episodes. A history of frequent cough in children who had never wheezed was associated with a parental history of frequent bronchitis, but less strongly with parental wheeze. These familial aggregations were not mediated by common exposure to cigarette smoke. Both a history of parental wheeze and maternal cigarette use were associated with a decrease in FEF,5,,5 in the child and these effects were additive. Conclusions-The association of specific symptoms (wheeze and cough without wheeze) in parent and offspring is interpreted as evidence for different mechanisms of familial transmission, which may be genetic.
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Methods
The data collection procedures for this study have been described in detail elsewhere. Analyses of the data were performed by multiple logistic regressions using SPSS-PC,8 SAS 6-07,9 and GLIM 3X77.10 Two outcome variables were used. The first was frequent wheezing (one or more episodes of wheeze in every three month period during the last two years), defining wheeze as an affirmative answer to the question "has he/she at any time in his/her life suffered from attacks of asthma or wheezy breathing?". The second outcome variable was frequent cough in children who had never wheezed. The presence of the symptom of productive cough was diagnosed by response to the item "has he/she at any time in his/her life suffered from bronchitis or attacks of cough with sputum (phlegm) in the chest ('loose' or 'rattly' cough)?". Symptom frequency of both was recorded on an eight point scale from "no attacks in the last two years" to "about once Duffy, MitcheU contact with animals (cats, dogs, birds and livestock), and whether bedrooms were shared or not. Parental wheezing was defined as a positive response to the item "has she/he at any time in his/her life suffered from attacks of asthma or wheezy breathing?"; parental bronchitis as a positive response to the item "does he/she suffer from chronic bronchitis (attacks of cough with sputum (phlegm) in the chest), or from more than one attack of bronchitis every three years or so?" and excluding those parents who also reported a history of wheeze. The item "has he/she at any time in his/her life suffered from hay fever"-elsewhere defined as "sneezing, running or blocked nose, sometimes with itchy eyes or nose"-was used to diagnose parental hayfever or allergic rhinitis. Parental cigarette use was recorded on a five point scale: 0, 1-5, 6-10, 11-20, >20 cigarettes per day.
Results
A total of 4549 (2360 from year 3 and 2189 from year 7) out of 4819 eligible students took part in the study, a participation rate of 94 4%. School medical records revealed no differences in the prevalence of previously diagnosed asthma among non-responders and responders (3 4% in each). There were 2336 males and 2213 females in the study. Aboriginal students comprised 151 of the subjects.
WHEEZING
The lifetime prevalence of wheezing was 23-1% among the 8 year old children and 20-8% among the 12 year olds, and wheezing in the previous 12 months was 13-9% and 10-5% respectively (X21 = 12-1, p < 0-001). The male:female ratio among those who had ever wheezed was 1-4 at both ages. Frequent wheezing (one or more episodes per three months) was reported in 8-1% of 8 year olds and 5-6% of 12 year olds.
For frequent wheeze (table 1) maternal wheeze was the strongest risk factor, significantly more so than paternal wheeze. related to maternal and paternal bronchitis, and to hayfever in either parent. The pattern of predictors was similar in models with "ever" wheezing and the combination of wheeze and hayfever in the child (data not shown). Overall, mothers were more likely to report wheeze than fathers (21% v 16%, p < 0-001), and smoking parents were more likely to report suffering hayfever, wheezing, or both. Smokers were more likely to be married to a smoker, but this did not fully explain the observed correlation of respiratory symptoms between parents since this association was also seen in non-smoking families.
Frequent wheeze was also independently
For children who had ever wheezed, neither the total number, frequency of episodes, and age of onset of wheeze was affected by the number of parents (none, one or both) reported to wheeze-that is, although the presence or absence of wheeze was associated with parental history, the latter had no such effect on severity (table 2) .
PRODUCTIVE COUGH
The lifetime prevalence of non-wheezy cough was 33% among the 8 year olds and 28% among the 12 year olds. Frequent nonwheezy cough was reported for 4-5% of the 8 year olds and 2-3% of the 12 year olds. The major predictor of frequent non-wheezy cough was maternal bronchitis (table 3) , significantly stronger than paternal bronchitis or asthma in either parent. Parental hayfever, in contrast to wheeze in the child, was not significantly associated. Parental cigarette use was not significantly associated with frequent cough in the child, but predictably was strongly associated with parental bronchitis. "Ever" cough in the child was weakly associated with parental hayfever and maternal, but not paternal, smoking.
There was an association between the number of parents with a history of bronchitis and frequency of cough in the child (table 4), but not for age of onset. No modulating effect of the number of parents with a history of asthma/wheezing on frequency of cough was observed.
VENTILATORY FUNCTION
There was no effect of history of parental The effect of maternal smoking was additive to a history of maternal wheeze. Paternal smoking did n6t seem directly to influence lung fumction.
Discussion
The cumulative prevalence of wheeze seen in our study is similar to that reported in other Australian,'-31' 12 New Zealand,13 and British5 13-15 surveys. The higher lifetime cumulative prevalence in the 8 year olds than in the 12 years olds in our study might suggest a cohort effect, but is more likely to result from a failure of parents to recall mild wheezing in the early life of the older children. The prevalence of recent wheezing was significantly lower than that found recently in Australian schoolchildren.2 Both asthma and hayfever are diseases with a strong genetic component.'6 17 The findings of our study were consistent with this: both parental asthma and hayfever were independently associated with wheeze and diminished lung function (FEF2S75). The greater effect of a history of maternal than paternal wheezing may reflect bias as the questionnaire was usually completed by the mother, and females are more likely to report health problems than males. '5 18 If mothers of asthmatic children were more likely to recall wheezy illnesses in their past than the mothers of non-wheezy children, this would lead to a spuriously greater association. An alternative biological explanation would involve environmental or genetic'9 effects shared by the child and mother to a greater extent than with the father.
Our findings in children reporting episodes of productive cough without wheeze are more novel. Children who suffer multiple episodes of lower respiratory symptoms early in childhood have diminished lung function and velocity of growth of lung function with age,20 and are at increased risk of lung diseases such as chronic bronchitis in adulthood.'42'
A history of "non-wheezy" cough was more common in the offspring of parents who reported frequent bronchitis, with a gradient of disease severity dependent on the number of parents affected. This suggests either polygenic inheritance, or exposure to a common aetiological agent(s), or both. Such a familial tendency to chronic productive cough as distinct from that to asthma has been suggested in other community based studies22 23 and might conceivably be predicted from the increased incidence of minor (genetically determined) immunodeficiencies seen in such children referred for specialist assessment.2425 A recent report has suggested the presence of a major gene affecting pulmonary function segregating in the families of probands with chronic obstructive lung disease.26 It should be noted that parental bronchitis did predispose to wheeze in the child, but to a lesser extent than a history of parental wheeze. Wheezing in the child, irrespective of the presence or absence of productive cough, was associated with a similar history in the parent but with no gradient of severity of affectation with respect to parental history. This suggests a simple mode of inheritance such as autosomal dominant with incomplete penetrance17 where severity of disease is presumably modulated by environmental factors. This is in agreement with the results of a recently reported longitudinal study of childhood asthma. 27 Leeder and coworkers,4 analysing similar data in younger children, chose not to exclude wheezing from their definition of parental bronchitis. They found that parental "cough phlegm" was not associated with infant pneumonia or bronchitis after the effect of parental "asthma wheeze" (a strong predictor) was allowed for. As in our study they noted a marital correlation between symptoms reported for each parent, but thought this could be explained by the parallel correlation of smoking habits. The absence of a significant association between parental smoking and wheeze or cough in the children in our study has been described in several large studies of school age children.2829
An effect of parental smoking on children's lung function has been reported in several previous studies.'>" As in our study, 
